Blockade of deubiquitinase USP7 overcomes bortezomib resistance by suppressing NF-κB signaling pathway in multiple myeloma.
The treatment of multiple myeloma (MM) with bortezomib (BTZ) is promising; however, the emergence of resistance is challenging in the clinical treatment. Thus, a novel targeted treatment or exploring the mechanism underlying BTZ resistance is an urgent requisite. The current data showed that high expression of USP7 in myeloma was a predictor of short overall survival and poor outcome. USP7 knockout significantly suppressed the colony formation, inhibited the proliferation of BTZ-resistant MM cells even in the presence of growth factors, and overcame BTZ resistance. The knockout markedly inhibited the tumor growth and prolonged the survival of mice bearing BTZ-resistant MM cells. Mechanistically, USP7 knockout remarkably increased the sensitivity to BTZ by stabilizing ΙκΒα and blocking the NF-κB pathway. Not surprisingly, when IκBα was knocked down by siRNA transfection, the MM cells restored the BTZ resistance. Importantly, usage of USP7 inhibitors also suppressed the activation of NF-κB and combination with BTZ triggered the synergistic antitumor activity in BTZ-resistant MM cells. Taken together, this study provides the rationale for clinical protocols evaluating USP7 inhibition, alone and in combination with BTZ, to overcome BTZ resistance and improve the patient outcome in MM.